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PURPOSE: Provided is a dielectric ceramic composition composed of cheap three 
components which has low sintering temperature, and high mechanical strength 
and dielectric characteristics without adding a sintering aid for high frequency. 

CONSTITUTION: The process for preparing a dielectric ceramic composition 
includes:preparing the composition comprising ZnTi205 containing ZnO and Ti02 
in a molar ratio of 1:2 or Ti02-x(ZnO) containing Ti02 and ZnO in the ratio of 
1:0.04-1.00, resulting in (Zn,1 -y(Ca,Ba,Sr)yO)xTi03-x, in which x in the range of 
between 0.04 and 1 .00, y in the range of less than 0.90; wet milling, then 
calcination; and sintering at 900-1 250deg.C for 2-4hrs. 
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£ 1^8 2^D[§ »2ISSg §J □ XII S ^ S Oil 312.^., S8H2| H^HF ^2xil £fi8SE3J ^CH£ 

1300- 1600 'C 2] IQ^iJ £ OH-ia. 4^£X!l(sinter Ing aids)M Sib ^X^AH AFg§| 4^ §f|} }|3l*i 

Ol CHI 1 mo 1 21 ZnOSI 2mol2] TiQM ZnT i 2 0 5 0il AH Zn 2+ 0|£8 C a 2+ , Ba 2+ . Sr 2 * g SHJ2I OIBP^ x|»eh 

[(1-x)Zn x(Ca. Ba, Sr)]Ti205 OlffH, x = 0.001-0.90 mol°J H^Ittg 8S»I X\J\^gm SE^ 1mol2] Ti0 2 PJ6H ZnOS 
0.04-1.00mol^XI Ti0 2 -x(ZnO)0||A-i ZrvOISS Ca 2+ , Ba», Sr 2+ § 6\L[9\ Ol^o^ xl^E} [(1-x)Zn x(Ca, 

Ba, Sr)]Ti0 3 OIGH, X = 0.01-0.90 mol £J ^ ^SI Hl^i^^AM 900- 1250 °C2| UIIH^ g^OilAi ^£12, 

gjois xi m m ouii^^si ^s^^e ^xidi, asm* bem^ ^n, dim*! &m s^&am 
3ssji 3E^s ssaas dk)I3s«ois z&m mmmzrn e* 20ICL 



[^g2J £A||gt ^g] 

S i^Hfg 8SXII XPISSM S! XH2ES2I0II 3B 481 1 mo I SI Zn02f 2mol2] Ti 2 'S 6fb 

ZnTigOs SE = 1mol2j TiftOll CHoH ZnOM 0.04- 1 .OOmol 7)[X\ S:n» TIQ-x(ZnO)^ ^££Jrr H^Efg ^EXW X\D\£&m §J 

n hi^soii &m ^oid. 

4^2] H^EHI £! ^gSf, S^fil^f e^£JH ^SOICK (Q&M H^m CHg¥M£ 3|^2J ^3(bulk)§0ilAi 
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soi D\^m ^mm % ^ig°s uH^aoi auiisn u^:n sick 

°jo}*jo^ Aji^Qi o Sj t(| fe SJIsJ^OilAH OldH JrAI D\^9\ = 30^ A[§92 SJfe UK Oil « 19 bhOl EH ^(by- 
passing). ^MH (coupling) ^ HEIS (f i I ter ing)S0IO . 3g0ilAi£ s*8l SES^S Atl^°« ^2xil^ S IK coupling) 
Sl^, Pi^OJIiPKf liters) ^ S£!:>l(resonators) ^2J 2?II}§ £aT2J Xil^Oil A>gSQ. 

01 a » = 51 Oil A\m&J\ g2«} 2^1^ »g2Sfc SSfe h 4Kdielectric constant :&) , ^e.SS^fci 

(dielectric loss tan6 )S Mi-' 314^ qua I i ty factor :Q)2I §2§^ SEi= g£]^Hf^2| ^£31 ^ ( temperature 

coefficient of capacitance anc/or resonant f requency:TCC anc/or t JOICH, 3 CHI ^£ 51 511 2* £|E, ^ 

e ^ss mow s^&a. 

tfS&OII/Hfe timing, tuning^ BS H^I§£^ 3»e ^^Q^e ¥8±MCrSE ifi^ 5!^ feg MI* 314*2* §2§lf 

*e sa 5 ? 11*4*21 eia^oiw , nysisoii/H sjmsj s£!^n*4*b be, be, aa s a #21 ss*2* as si 

S ^S&3(circuit envi ronment )0il CH§> dig 5Ei= fifeKcompensat ion)OI fi^^D 6*31C*. 

§2H2] H^Eh RHxIl barium t i tanate^l (BaTi0 9 , BaJisOA*. BaTi 5 0„). modified magnesium t i tanate^ll 

[(Mg.Ca)Tift]. ZST^I [(Zr ,Sn)TiC^a] , barium perovsk i te[Ba(Zr,/3Nb 2/3 )03, Ba(Zn,/ 3 TaAw)Ot,. Ba(Mg, /3 Nb 2 , 3 )03. Ba(Mg, /3 Ta 2 , 3 )0 3 ] . 
(Ca.Sr.8a)ZrMI. (Ca.Sr ) [(Li ,Nb)Ti]0\MI £S8S=:>* *!Oi£ 1300- 1600°C2| HB^ B OIUBI, ±a£8l 

(sintering aids)M 8 3*6* XI SUfe 4rX*^AH AtSl 4> 2!^ 8SB 2I3I3 g£3 Sa^&M ?*£! XI BIS ^gfllM 
£8 4* &&Cr. 

CLh 2-h AH ^ HI 3 Oil *t 2*5*0* £ ^S2] = SWI 900-1250°C2J blJH^ y= £r EE CHI AH ^15J2, £ 

SOIE £ltt» D|Ail^£2l 3?hXI CM , s £S Ah ^ ui^ &mi- = ^ 

6is*^ 2!g°J2g 3£^3I ££M S*te S £ S 6f S 0rOI3^3!OI^ ^21 ££M XII Oil £UC*. 

0| 61- CHI AH ~ S Oil 2|§[ ^axtl AHIdF^HJ £gg gAIOIIS S£§*01 SQ & All 6*31 ^gSf^Xr El LI- . 

S BBS 1 mo 1 2| Zn02l. 2mol2| TiQS 3E»ff ^££JOi 5U°01 § ^ Q ^a^£o^i= 5?a&40* 96-102, § 

H3I40* 1650-3700(at 5.1-7.2 GHz), ga4*H*4*2] S£3I4 +280 ppi/°C0ICr. 

OIHB S ^§2| HI£gt£S tfSeC*. 

• WSS£ A|°^(££ 99%0|&)2j 6ia*0*£(zinc oxide : Zn0)I!* £h»EIB(ti tanium dioxide ; Ti0 2 )S Atge^SCf. 
2|2|oj SW9 ^gt! Q§ l k 0|g^(deionized water ) 21, X|23U0* Mtzirconia bal I )M A r g8K)1 24AI2i §^ 

2^§[ SBS 2 wt%2] PVA dF£!Qi ^g^S ^Oi 100 mesh^J ^l(sieve)^ DiB C\m . 98 MPa2J ^^^^ ^ 
^6F01 CI^H(disk) AISi 

XilSSj Al^i 1100~1300°COilAi 3|2| 2Aie_^ CH 51 Sfl 5| Oil AH 300°C/hr°J 38!^ ^^6r^Cf. 

012} ^01 Xil^S Allele ^^AilS OrOIB^ ^101^ ^Ef^ S^0ilAH2| ^&m&m £Mo\D\ %oW HP-8720C network 
analyzers A r g6K3J ^§ S^^rjj o^ma^ Hakk i -Coleman 2J ^2^1 S^5|^(dielectr ic rod resonator ^§61- 
01 TE 13 S^2E2| gxi^H^0i|AH2j &e ^I6io^0i ^6fSP. ^14^21 SggSi ^1 ( transmission 

open cavity)^^^ ^§6^ CI. 

01 am otoiB^Gf ^s^^oii 2i§[ s ejgoj ^ ^^s £0 j| sa^r^sf m^^i^ ^ ^£^i^m 0^21 sioii u 
Entisia. 
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[S 1) 



wOmm 



I I 



1100 98 3700 5.18 

1200 102 m 506 8400. tan 

1300 H 3150 &26 16600 



SB. 9\9\ ZnTi 2 0 5 « )IE5^2^ 6f01 Qx \J\ 3,000 0|£+, g£)ll^ 0 ppi/°C ¥5^ 221 ¥4 6hCT ZnTfeOs 

HI Zn2| ^¥1 Ca. Ba, Sr^s X\^mo\ S^SCfCfE blU^ £g a £ oi 900— 1250°C CHI AH £ , 8S#4>fe 

41-53, Mi^l^ez 3140-4740(at 10- 11GHz) . Qx \D[ 30.0000I&. 3£II> SS^m4*2| ^£3l40f -48 -+55 pp/°cei 

&&m&m c\b maioiioii 3hss ses^§ dfoih^siioih saai ah df^e hi § « ^ aip. 

^, B 1^8 ZnTi 2 0 5 S| SS^II^SI 8£*I40|- 2? +280 ppn/°CO|H^, fi^£J^r S£^££] 0 ppn/°C£J ^ 
£s 5^1 ^ 6H AH ¥(negat ive)°J 91 II (matr ix)3ES £J ZnTA^ SS^S^ CHEOI 1 ^ 2icr CaTiQ, 

BaTi0 3 , SrTi0 3 S 3SjBff fi^S ^£ Ml (compensat ion dielectrics)^ 5J0IQ. 

OI£f ^2 Ml A|ia^o| fl|5ggo stoichiometric ZnT 2 0 5 2J Zn 2+ 0|£e Ca,*, Ba*. Sr 2t OI£o^ M«»3| ASKS 

3fMUIO| ^(calcium carbornate), fcttS M(bar ium carbornate) SI ^M^M 3I-MLHI0I ^(stront ium carbonate)^ 

0.1-90 mol% a^8lte Oiae [(1-x)Zn x(Ca,Ba,Sr ]Ti 2 0 5f x=0.001 -0.90M 2fte 3SOICL 

40I2J 2E^e 900°C0ilAH 2AI2} S^(calcinat ion)B 900- 1250 °C Oil AH 2*2* ^as*SCK 

OfEH^J £ 2, 3, 41= £ »S2| ^'AlOjl^AH M*S:&2| gfg 0.5-8.0 mol%. 1050-1 250 5«e ttH2| ^2 

UEIfcH 510! a. 

tS 2] 

^ A| 021 : [(l-x)Zn xCa)]Ti 2 0 5 > ^OIBSm ^£i=£ 
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£M0\\ : [(1-x)Zn xBe]Ti 2 0 5 . 0K)IHSm 
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[S 4] 

sAIOjl : [(l-x)Zn xSr]Ti 2 0 5 , 0K)|3^Hf- 
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sa. e it**, m* m MW i w E Qs Baa 5 ^ E|g<y ^ ^ ^ 

« «:;s^:;^ a ir 0 02 ~ 100 mo ™ — 

oi ate ssa xosgigg znuo 5 owiasm ssa /di£i°.°> « B , m ,, sol .. ra niA1=I 

0I2I »0| 6104 ^§g QB6f OIS3)|(TiQ-x(ZnO)) BS^s, =^a S£2 , X/HflB OXHA ^ ol 

S50II UEILH2JCK ^ ka 5S0)I OS SSa*St SS^S 0I3)°J 



[S 5] 

^A|0j| : (TiOj-xCZnO) 2g2J £*|s>d 
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■ (Ti02-x(ZnQ) 3.^2) -S-^Jf^ 



x(mot) rti^-a-^CC) g-gg^, »**I4=(Q) **!**^(CHz> *SL*l^(TnWC) 



0.02 1100 
1200 
1300 

0.04 1100 - - 

12D0 59 920 5.93 

1300 57 1740 7.15 

0.08 1100 79 1950 587 

1200 83 .3240 5.83 

1300 83 3220 5.79 

016 1100 104 700 5.13 

1200 107 7440 5.51 

1300 85 2380 5.70 

050. 1100 98 3700 
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4200 
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120» 102 1650 5.05 . 
M 1300 96 3150 5.26 
100 1100 100 5410 5.17 
1200 9S 4050 5.21 
1300 97 5020 523 

oiis «iseD. 

?5S ° J ZnTi0j21 ZnS Ca - Ba - Sr°S *|ff»o£« u= ± aS!Ee j 900- 1250 1 Oil /d£ 18-35 

1900 - 3600(at 5- 12GHz). H£II2 S5!*nK»2l g^x,, _ 18 _ 47 ppi/t oi c^ gi ^ aiEa ^ a Q , 0|a 

SHf SS API 3H»SHCf. 

S _ ZnTi ^ SEI^n^o, of +300 pp n /-coiHS. fi^Elfe g^ggl 0 ppn/'CSJ SE3||^S g> 

6PI ¥I5HAH ¥(negative)°l SZTt^m ^2 31 II (mat r ix)££ 2! ZnTiJSf cf|g 0 | a o. fe CaTjG " 

BaTi0 3 . SrTi0 3 fi 3 6& ??S*||3 221S 50IDK 

418988 stoichometric ZnTiG°j Zn 2) 0IS§ Ca24 , Ba*, Sr 2 ,0IS°£ xl^SPI 9|gf0| 3iaU|0|M » AEgg 3f 

aUIOiep 0.1-90 mol% IPIolfe 221 01 9 & [(l-x)Zn x(Ca,Ba,Sr ]Ti0 5 . x=0.001 -0.90S Sgf 

&PI2J 5g§ 900'COIIAI 2AIZI BfiB *. 900— 1250*C Oil AH 2f2| 2A|^*| ±g8|<aci □ £|°| Ajg 5 ^<2 a^ioi A i St 

oieHsi ses s wesi aiaioiis/h xi&sy±°i »s 0.5-8.0 *»%. iissi 1100-1200-0^ sss rosi Algo, o a 
UEiyt sola. 

tS 6] 

4'AIOII : [(1-x)Zn x(Ca.Ba.Sr)]Ti0 5 5S°I SSfS 
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(57) &?°f 



1. 



os £ga 211 ^§2§ » fe n^ms ssxg xw zgm:T\r-x(zr>o), 01 hh 0 .04< x< 1.00 



2. mimou S!0UH, Zrfe, Oil 

» cfM2j Jixit: 3§ ^goc 

^ 1.0001 H. 0 <y< 0.90. 



m Ca 2 <, Ba*. Sr 2+ ^ 01 = CHXIb 22§?£-| (Mij£Jb 6fU 0|&£| Ol^o^ x\g 
»te Zl^Efg Xp| ££M:[Zn1-y(Ca,Ba.Sr)y]xTi0 3 -x, 01 OH, 0.04< x 



^ 9 flB|afc a ^ Lf *« b*»£* ito, 9 «iet *. a^an), 900- 1250 'con* 2^4 

A,e> *^ 6 ^ - m 6f - »3I S««2| fll^aarfZnl-yCCa.Ba.SDyJxTift-x. 01 n 0 04< 

x< 1.000IJ2, 0 <y< 0.90. 



8 



